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CLAIMS 

1 . A measurement device for exciting constituent particles of a material to be 
measured through the use of an electric arc and for detecting the intensity of optical 
radiation emitted by excited constituent particles at the moment of relaxation from 
5 an excited state, the measurement device comprising: 

- an arc electrode that comprises a rod part of a certain thickness and has a pointed 
end having a certain grinding angle, 

- holding means for holding the pointed end of the arc electrode at a certain distance 
from the material to be measured for the duration of a measurement, 

10 - a voltage and current supply for generating and maintaining a voltage between the 
arc electrode and the material to be measured and for supplying current through the 
arc electrode for the duration of a measurement, and 

- focusing and detection optics for collecting optical radiation from an electric arc 
between the arc electrode and the material to be measured and for detecting the in- 

1 5 tensity associated with a certain selected wavelength of the collected optical radia- 
tion; 
wherein: 

- the thickness of the rod part in the arc electrode is between 2 and 10 mm, 

- the grinding angle of the pointed end of the arc electrode is between 40 and 130 
20 degrees, 

- the holding means are arranged to keep the pointed end of the arc electrode at a 
distance between 0.5 and 3 mm from the material to be measured for the duration of 
a measurement, 

- the voltage and current supply is arranged to supply an ignition spark voltage be- 
25 tween 5 and 20 kV, an arc voltage between 20 and 160 V and an arc current be- 
tween 1 and 10 A, and 

- the focusing and detection optics are arranged to collect and detect optical radia- 
tion at least on a wavelength of 193 nm. 

30 2. A measurement device according to claim 1, wherein: 

- the holding means comprise a tube that has a circular cross section and an open 
end, so that the edges of said tube at said open end define a plane that is perpendicu- 
lar to the longitudinal dimension of said tube, 

- the arc electrode is located within said tube coaxially with said tube, and 

35 - the pointed end of the arc electrode is located at a distance between 0.5 and 3 mm 
into said tube from said plane defined by said edges of said tube at said open end. 
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3, A measurement device according to claim 2, wherein a portion of a side wall 
of said tube is cut out starting from said open end, so that the edges of said cut-out 
portion define an open window into the tube. 

5 4. A measurement device according to claim 3, wherein: 

- the focusing optics comprise a lens for collecting optical radiation from an electric 
arc between the arc electrode and the material to be measured and for directing such 
collected optical radiation further in the focusing and detection optics, said lens hav- 
ing a certain optical axis, and 

10 - the measurement device comprises a holder that is arranged to hold said lens out- 
side said tube in a position in which one end of said optical axis extends through 
said window into a space between the pointed end of the arc electrode and said 
plane defined by said edges of said tube at said open end. 

15 5. A measurement device according to claim 4, wherein said holder is also ar- 
ranged to hold an optical fibre in a position in which another end of said optical axis 
extends into said optical fibre. 

6. A measurement device according to claim 5, wherein the length of said optical 
20 fibre is less than 60 cm. 

7. A measurement device according to claim 5, wherein: 

- said optical axis extends into one end of said optical fibre, 

- the measurement device comprises a collimator at another end of said optical fibre 
25 as well as a slit arranged to separate a beam from optical radiation coming from said 

collimator, and 

- the measurement device additionally comprises a grating arranged to disperse op- 
tical radiation coming from said slit, as well as a location-sensitive detector ar- 
ranged to receive and detect dispersed light from said grating. 

30 

8. A measurement device according to claim 7, comprising a mirror between said 
grating and said location-sensitive detector. 

9. A measurement device according to claim 1 , comprising: 

35 - a measurement head and a detection optics unit separate from said measurement 
head, and 

- mechanical attachment means for detachably attaching said measurement head to 
said detection optics unit; 
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wherein: 

- said measurement head comprises said arc electrode, said holding means and fo- 
cusing optics, and said detection optics unit comprises detection optics, and 

- said mechanical attachment means are arranged to align said measurement head 
5 and said detection optics unit with each other so that a continuous optical path ex- 
tends from said measurement head into said detection optics unit. 

10. A measurement device according to claim 9, comprising a gastight sealing ar- 
rangement between said measurement head and said detection optics unit, and com- 

10 prising in association with said detection optics unit a flush interface for allowing 
said detection optics unit to be flushed with a gaseous medium. 

11. A measurement device according to claim 10, comprising a valve at the opto- 
mechanical interface between said measurement head and said detection optics unit, 

1 5 for selectively allowing flushing gaseous medium to flow from said detection optics 
unit into said measurement head. 

12. A method for characterising the composition of a material to be measured, 
comprising the steps of: 

20 - producing an electric arc at a surface of the material to be measured, thus defining 
an arcing area, 

- allowing the arcing area to be open to ambient air, 

- keeping a current density in the electric arc low enough for excited carbon atoms 
within the arcing area to emit meaningful numbers of optical radiation quanta on the 

25 wavelength of 1 93 .090 nm 

- collecting optical radiation emitted by excited particles within the arcing area, 

- detecting the intensity of collected optical radiation on the wavelength of 193.090 
nm and 

- associating the detected intensity with a characteristic of the material to be meas- 
30 ured. 

13. A method according to claim 12, wherein the step of keeping a current density 
in the electric arc low enough involves using a thick and blunt arc electrode in order 
to distribute the electric arc spatially into a large cross section. 

35 

14. A method according to claim 12, wherein the step of keeping a current density 
in the electric arc low enough involves keeping an arc electrode close to a surface of 
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the material to be measured in order to distribute the electric arc spatially into a 
large cross section. 

15. A method according to claim 12, wherein the step of keeping a current density 
5 in the electric arc low enough involves limiting the electric current through the elec- 
tric arc during a measurement. 

16. A method according to claim 12, wherein the step of keeping a current density 
in the electric arc low enough involves limiting the voltage across the electric arc 

1 0 during a measurement. 



